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(57) Abstract 

A device for tianspoiting air, said device using an electric ion wind and including at least one corona electrode (K) and at least one 
target electrode (M) provided downstteam d the corona electrode (K), seen in the desired direction of the air flow. A d.c. voltage source 
(3) has its positive tenninal connected to the corona electrode (K) and the other terminal to the target electrode (M), the potential being such 
dmt an ion generating a coiona discharge appears at the corona electrode and a transport of air is directed towards and through the target 
electrode (M). Hie corona electrode (K) includes at least one and preferably several wire-shaped electrode elements (k) having their free 
ends directed towards the plane of the target elecnode (M). The corona discharge is stable, ix. widiout risk for so-called streamers effect 
This is achieved by die corona element or more conectly its ftte end directed towards the urget electrode (M) consisting of a sufficiently 
thin wiie-shaped element having an equivalent diameter less than 0.2 mm and preferably less than 0.1 mm. 
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CMm W 629 

Device for transporting and/or cleaning air by 
corona discharge 

The present invention relates to a device for transporting 
air with the aid of so called ion-wind or corona*wind, the 
device being of the kind set forth in the preamble of claim !♦ 
It is previously known that an air transport in principle 
5 can be achieved with the aid of a so-called electric ion-wind 
or corona-wind. Such a ion-wind is created when a corona 
electrode and a target electrode are arranged at a distance 
from each other, said electrodes being connected to respective 
terminals of a d.c. voltage soxirce* The design of the corona 
10 electrode and the potential of the voltage source are such that 
a corona discharge appear at the corona electrode. This corona 
discharge produces air iones with the s&me polarity as the 
corpna electrode and possibly also charged so-called aerosols, 
i^e* solid or liquid particles present in the air and becoming 
15 charged upon collision with the charged air ions. The air iones 
move rapidly, under the influence of the electric field, from 
the corona electrode to the target electrode, where they 
relinquish their electric charge and again return to neutral 
air molecules. During this movement the air iones are 
20 constantly in collision with the non-charged air molecules, 
whereby the electric forces are also transferred to the latter, 
which are thus drawn in direction from the corona electrode to 
the target electrode, thereby causing an air transport in the 
form of a so*called ion-wind or corona-wind. 
25 Arrangements for transporting air based upon electric ion- 

wind are for instance described in DE-OS 2854716, DE-OS 
2538959, 6B-A-2112582 , EP-Al-29421 and US 4 380 720. However, 
these suggesred prior art arrangements have been found 
extremely ineffective, and have not achieved any practical 
30 significance. Considerably improved, both ieffective as well as 
practically useful, air transporting devices based upon 
electric ion*wind are descibed in the patent portfolio of 
former Astra Vent, now TL Vent. 
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Common for all the devices mentioned above is that a corona 
electrode and a target electrode are arranged at a distance 
from each other in the direction of the desired air stream, 
said corona electrode as well as said target electrode having 
5 such a design that they allow a through-going air flow* The 
target electrode is located downstream of the corona electrode 
in the desired direction of flow and a d*c. voltage source is 
connected between the corona electrode and the target 
-electrode, the potential of said d,c. voltage source and the 
10 design of the corona electrode being such that a corona 
discharge appear at the corona electrode, said discharge 
initiating air iones. 

In all the previous known devices the electric electrodes 
are arranged inside an air flow duct that surroimds said 
15 electrodes* However, as can be learnt from the above-mentioned 
applications in the name of TL Vent such ducts are not absolute 
necessary if the device is designed in accordance with what is 
described in said international applications. 

The presently presented corona electrodes for air 
20 transporting devices of this kind can be divided into two main 
groups, i,e» on one hand longitudinal, essentially wire shaped 
corona electrode elements that extend across the air flow path 
and on the other hand pointed corona elements, e.g. in the 
shape of thin wires or needles, that are arranged axial ly in 
25 the air flow path having one end connected to a holder and the 
other free or pointed end directed towards the target 
electrode. 

The requirements called for, as regards the corona 
electrode in an air transporting device of the present type, 

30 are that the corona discharge initiated at the corona electrode 
should give rise to as large air transport as possible, and 
further the corona discharge should be stable and initiate as 
small generation as possible of toxic gases, primarily ozone 
and nitrogen oxides. It is also important that the air flow 

35 through the device is as even as possible, especially if the 
the device is intended also for air cleaning. 

Esqperimentally it has been shown that essentially improved 
air transport is achieved with the aid of pointed or wire* 
shaped corona electrode in comparison to longitudinal corona 
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electrode* The pointed or wire-shaped corona electrode is 
arranged, as described above, axially in the centre of the air 
flow path with the free end directed towards the target 
electrode* However, this problem solution gives rise to other 
5 very serious problems* If such a pointed corona electrode uses 
positive corona discharge, said corona discharge gets unstable 
by the creation of elongated, wire-shaped corona discharge 
ducts, so-called streamers, in the surrounding air. 

As a consequence of this a positive corona discharge from 

10 such a pointed corona electrode can not be used in tedious 
operations* If such a pointed corona electrode instead uses a 
negative corona discharge, said problems do not occiu: in a 
similar way but on the other hand negative corona discharge 
generates many times greater volumes of toxic gases, e.g* ozone 

15 and nitrogen oxides. Therefore, negative corona discharge is 
not suitable because of the requirements for devices of the 
present type* 

The aim of the present invention is to provide an air 
transporting device of the above-mentioned type having a corona 
20 electrode with a design that better fulfills the above- 
mentioned requirements than the previous proposed designs of 
the corona electrode* 

The invention is based dn the finding that a positive 
corona discharge from a pointed or wire-shaped corona electrode 
25 having its free end directed towards the target electrode is 
stable in operation if the corona electrode is sufficiently 
thin closest to its free end. 

According to the present invention the abovermentioned 
requirements upon the corona electrode of an air transporting 
30 device of the present type are fulfilled in that the corona 
electrode includes at least one, preferably several, essen- 
tially wire-shaped corona electrodes, the free end of the 
element (k) being of as thin material as possible with regard 
to mechanical stability* 
35 Experimentally it has been shown that conductive or semi- 

conductive material thinner than 0*2 mm and preferably thinner 
than 0*10 mm is suitable for the purpose. In contrast to 
previously known solutions, e.g. according to what is disclosed 
in SE patent application 8506067-1, where the corona electrode 
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U arra„g«i „i,uy 1„ th. cntre ,f the .ir flow, «,e corona 
!„!^ "» l«v«,tlon «» includ. a 

=^ el««:ro4. eX«»„ts co„.l.tl„, of b.v«.i „ir.- 

Shaped .l«.ent. located in a co«on hoWer, ..id wire-,hap«. 

"'i-S <ii.tributed aero., th. cro..-..ction 
of the air flow duct. 

.l./T"*"^""^ " electrode 
endT! ' " " «^-»*» «• l°"ted with on. 

do ncTn " '"'^ l»cr„.in^ 

"0 , do not h.™ any .ignifioant .cre«,l„, effct. betwej 
th«^l»e. Thi. indicates that uo^ or .ceon. of 2" 
.le«nt. wxthin th. group to a substantially larger deg^I^ 

e.Mntlally larg«- nujDber of air ione.. 

orourr, "^'^'^"^ ob..rvation that the Ion clouds around a 
aroup of corona ele^nt. of th. d.vlc. according to the present 
ZO ZT tZ^ ' ««b.tantial degree i. created by all or at iZ 
20 .est Of th. elenents within the group, this being a different 

electrodes, also .eans that th. risk for unstability, i... th. 
creation of .trea..rs, i. reduced since th. .train pir .le.^t 

« Of etjnT" '^'^ " ^" - ^' 

ooro^ "'t""""" P"itive corona di«har,e from a 

corona .Lctrod. according to the invention i. probJly to b^ 

wrel^t'tl'"d.r ' "'""^"tt^ 

wlr. el«ent the differ«,ce in field str«,gth at th. envelooe 

strength « it 

absolute end is equilibrated. » " at its 

It is Of course also technically possible, how.v«r 
impractical, that th. corona .lectrod. .i„„t d..i^ 
accordance with the present invention is ter.in.ted by a point 

practical point of vi« there is of no lmport«,ce whethw- th. 
absolute end of th. .lectr«,., i... the visible, cut-off cro.'- 
..ctional surface i. primarily circular, oval or of another 
type, rurther, it is of no inpcrtance «h.th„ th. wire 
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has a different cross-section than cylindrical. Therefore, a 
thin wire-shaped corona electrode element characterized by a 
diameter according to the invention should be interpreted as a 
circular, symmetrical cross-section corresponding to a surface 
5 of a different cross-section of a blank for the corona 
electrode. Experimentally it has also turned out that the 
corona electrode element (k) , unlike previously known ion-wind 
devices, preferably can be located relatively arbitrary in the 
cross-section of the air flow. This means that different corona 
10 elements in many practical applications are at a distance from 
the target electrode that varies quite a lot* 

The corona electrode according to the invention can consist 
of or be coated with both conductive or semi-conductive 
material, e.g. tungsten, stainless material, platina, gold, 
15 carbon fiber or other materials. 

Notwithstanding its dimensions it is of course preferable 
if the wire is mechanically stable. Therefore, a resilient 
material for the wire is preferable. 

The characterizing features of the invention are described 
20 in the appending claims. 

Below the invention will be described more in detail, 
reference being made to the accompanying drawing where Figs.l 
and 2 schematically illustrate different embodiments of an air 
flow transporting device according to the invention. 
25 Fig.l schematically illustrates a first embodiment of an 

air transporting device according to the invention, said device 
including an air flow duct 1, the desired air flow direction 
being marked by an arrow 2. In the duct l a corona electrode K 
and a target electrode M are provided. The corona electrode K 
30 and the taget electrode N are connected to respective terminals 
of a d.c. voltage source 3. 

In the disclosed embodiment the air flow duct 1 is presumed 
to be tube-shaped with a circular or similar cross-section. The 
target electrode N is designed as a cylinder with a shape cor- 
35 responding to the air flow duct 1* In the disclosed embodiment 
the target electrode M is arranged closely adjacent to the wall 
of the air flow duct l or directly upon its inner wall as a 
conductive layer. The device functions in such a way that a 
corona discharge appears at the corona electrode K and produces 
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air lones that under influence from the electrical field 
migrate from the corona electrode K to the target electrode M 
and thereby initiate the desired air flow 2 trough the duct l. 
According to the present invention the corona electrode K 
5 can include several corona elements Jc grouped in separate 
holders h, the corona elements k being in the shape of thin 
wires and each holder h receives several wires. These holders h 
are located in the device according to Pig. i around a ring R 
inside the air flow duct with the holder upstreams and the 
10 corona element downstreams, the free ends of the corona element 
k being directed towards the target electrode M. 

Fig. 2 schematically illustrates another embodiment of the 
device, the corona electrode K including several groups of 
corona elements k arranged upon a common holder H that in the 
15 shape of a rounded rod extends through the symmetrical axis of 
the duct, upstream of and at a distance from the target 
electrode M. The holder U is designed to rotate or turn around 
an axis that either coincide with the symmetry axis of the 
holder or is substantially parallel with said axis. Thereby the 
20 free ends of the electrode element k are accessible for 
cleaning from the inlet of the duct. 

This can easily be arranged if a convenient brush or some 
kind of rake is arranged upstream of the holder at such a 
distance that in connection with the rotation of the holder the 
25 wire-shaped elements of the corona element k directly contact 
said brush/rake. Preferably, this device can also be a part of 
the so-called screening electrode. 

In the disclosed embodiment the corona electrode K is 
connected to positive potential and the target electrode M is 
30 connected to negative potential relative to earth potential. In 
many applications it is however convenient to connect the 
target electrode M to earth potential or a potential close to 
earth. 

In connection with Fig.i the device is described as a tube- 
35 shaped air flow duct having a circular or similar cross- 
sectional area. However, the invention can also be used in 
connection with other possible shapes, e.g. a narrow 
rectangular shape according to Pig. 2 or a slot-shaped cross- 
sectional area. In such cases a number of corona electrodes K 
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according to the present invention are provided at a distance 
from each other and in a plane arranged upstream of the plane 
of the target electrode M, seen in the direction of the air 
flow. Thereby^ each such corona electrode K supplies the 
5 accompanying part of the total air flow duct with air iones. 

of course the device for cleaning of the corona electrode K 
can be adapted and designed in view of the design of the corona 
electrode K itself and the structure of other parts of the 
device according to the invention, 
10 Above the device according to the invention has been 

described in detail only as regards the design of the corona 
electrode. As regards the remaining structure of the air 
transporting device reference is made to the patent portfolio 
of TL Vent showing previously known structures that can be 
15 improved to a considerable degree in view of the requirements 
for an ion wind device defined in the present application, i.e. 
by designing the corona electrode K as characterized in the 
present application. Thus an electrode can miss a surrounding 
duct with physical walls. Further a convenient screening 
20 upstream of the corona electrode is provided, to avoid an ion 
stream in direction upstream of the corona electrode, as de* 
scribed in said patent portfolio. Due to the essentially 
improved characteristics of' the device according to the 
invention it is possible in many applications to use only one 
25 polarity of the d.c. voltage source. In connection therewith it 
is suitable that the target electrode M is earthed and the 
corona electrode K is connected to positive voltage. 

An electric earthed target electrode N can also be in the 
shape of a convector for heat /cold. Further the respective 
30 groups of corona electrode elements can be connected to the 
positive terminal of the d.c. voltage source via high-resistive 
electrical components, thus rendering the device safe at touch. 
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Clalu 

!♦ Device for transporting air, said device using an electric 
ion wind and including at least one corona electrode (K) , at 
least one target electrode (H) axially spaced from and down-- 
stream of the corona electrode (K) , seen in direction of the 
5 air flow, said target electrode (M) allowing the air flow to 
pass through, and a d.c. voltage soiurce (3) having its positive 
terminal connected to the corona electrode (K) and the other 
terminal to the target electrode (M) , the design of the corona 
electrode (K) and the positive potential between the electrodes 
10 being such that an ion generating discharge appears at the 
corona electrode, cbaraoterised in that the corona electrode 
includes at least one wire-shaped corona element (k) having one 
end provided in a holder (h) and the free end pointing in a 
direction having one vector component that is perpendicular to 
15 the plane of the target electrode, the equivalent diajiieter of 
the element (k) being less than 0.2 mm and preferably less than 
0.1 mm« 

2. Device according to claim l, characterised in that the 
corona electrode (K) includes several electrode elements (k) . 
20 3. Device according to claim 2, characterised in that several 
electrode elements (k) are assembled in the same holder (h) , 
said corona electrode (K) includes at least one such assembly 
of electrode elements (k) • 

4 . Device according to claim 3 , eharaoterised in that the 
25 corona electrode is turnable around a suitable axis in such a 

way that in doing so the corona element frictionally contacts 
a suitable cleaning device arranged upstream of the corona 
electrode* 

5. Device according to claim 4, eharaoterised in that the 
30 cleaning device constitutes a part of the so-called screening 

electrode (S) » 

6. Device according to claim 1-5, characterised in that the 
corona electrode element (k) is made of resilient material. 

7. Device according to claim 1-6, characterised in that the 
35 corona element (k) is made out of or coated with gold or 

platina , 
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8. Device according to claim X*6, oharaoteriied In that the 
target electrode is in the shape of a convector for heat-cold. 




Fig. 2 

SUBSTITUTE 8KEET 



1 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/SE 95/00906 


1 A. CLASSIFICATION OF SUBJECT MATTER 


IPC6: 

1 According 


HOIT 23/00 

to International Patent Classifkation (IPC) or to both national classincaiion and IPC 




1 B. FIELDS SEARCHED | 


1 Minimum documenuibn teirebed (cUttlficaiion syiirnn foilowed by cla»ineaUon tymbolf) 1 

IPC6: HOIT 


1 Oocumeniation fearched other than minimum documentation to the eanent that such documenu are included in the fkidt searched 1 

1 SE,OK,FI»NO classes as above { 


1 Electronic data base consulted during the iniemationai search (name of data base and, where praeticabte» search terms used) 1 


1 C DOCUMENTS CONSIDERED TO BE RELEVANT | 


1 Category* 


Otatton of document with Indication, where appropriate^ of the relevant passages 


Relevant to dalm No. 1 


1 ^ 


WO 8704020 Al (ASTRAVBfT AB), 2 July 1987 
(02.07.87), figure 1» abstract 




1-8 1 


A 


WO 8805972 Al (ASTRAVENT AB), 11 August 1988 
( 11.08.88) » figure 1, abstract 




1-8 


A 


EP 0208169 Al (ELTEX-ELEKTROSTATIK GESELLSCHAFT 
MBH), 14 January 1987 (14.01.87), figure 1, 
abstract 


1-8 


jl 1 Further documents are listed in the continuation of Box C | ){j See patent family annex. 1 


1 * special ctle|aries ofdted docuaoeats 

1 'A* docuineiitdefbiflgthegeoeralsuteortlManvlncbiioaicoatidcred 
1 to be of pirticuiar rdevsoce 

1 'B' eriier doounem but publlibed oo or aAer the intemaiioiul fliiog date 

1 'L* docuroeot whicb nuy throw doubts on priority claiin(t) or which is 
1 cited tt) aublisb the publiaitioa date oi soother ctutioa or oUier 
1 special reason (as spcdAed) 

1 'O* document leteriog to an oral disclosure^ use» exhibition or otber 
1 Qiesos 

1 'P* docuDsm published prior to the ittcraatioaai (itini date but later diao 
1 tbe priority dale daimed 


later docuonent published after tbe toteroaboaai Alios date or pnority 1 
date and oot in oonflict witti tbe tpplicatioo but cited to undcntaod | 
tbe prioctple or tbeory uadeityiaf the mveotion 1 

"X* docummt of paiticuiar reievaoce: tbe dainied inveaboo caoooi be | 
considered novel or cannot be considered to iovotve an iaveobve 1 
step wiMB tbe docuoMOt is taken alone | 

^Y' document of patdcular nievancc the claiaed invcnlioo cannot be 1 
considered to involve an inventive step wben tbe documcat is 1 
combined with one or more othv such documeati, such combination | 
bein| obvious to a peiton sldlled in the an 1 

"dt" document member of the sime patem ftmlty 1 


1 Date of the actual completion of the International search 
■ 

6 December 1995 


Date of mailing of the Iniemailonal search report | 

08.12.95 


1 Nairn and mailing addrea of iba ISA/ 
Swedish Patent Office 

Box 5055. 8-102 42 8T0CKH0UM 
1 PaoimUe No. -KM 8 666 02 86 


Authorized oflloer 1 

Rune Bengtsson 1 

Telephone No. ^46% 7g2 25 00 | 



Form PCT/lSA/210 (teeond sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
InfonnAiion on patent family members 



Patent document 
ctted in cearch report 

WO-Al- 8704020 



Publication 
date 

02/07/87 



WO-Al- 8805972 



11/08/88 



EP-Al- 0208169 



14/01/87 



30/10/95 

Paieni funily 



InternailoiMl application No. 
PCT/SE 95/00906 



PuUicaiion 
dau 



AU-B,B- 


585428 


All A 


6831487 


.EP-A,B- 


0277953 


JP-T- 


63501991 


SE-B.C- 


45378? 


SE-A- 


8506067 


tf%e a A 

SU-A- 


1796080 


US-A- 


5006761 


All A 

AU-A- 


1295788 


DE-A- 


3866873 


EP-A,B- 


0343184 


JP-T- 


2502142 


SE-C- 


456204 


SE-B- 


8456204 


US-A- 


5077500 


SE-T3- 


0208169 


OE-C- 


3522881 


JP-A- 


62002484 


SU-A,A- 


1487827 



15/06/89 
15/07/87 
17/08/88 
04/08/88 
29/02/88 
21/06/87 
15/02/93 
09/04/91 



24/08/88 
23/01/92 
29/11/89 
12/07/90 
19/01/89 
12/09/88 
31/12/91 



02/10/86 
08/01/87 
15/06/89 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: . 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



I 



\ 



THIS PAGE BLANK (MSPTO) 



